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> CERAMIC -BASED INJECTABLE IMPLANTS FOR FILLING WRINKLES. 
fiKTN DE PRKfifiTONfi AND fiPAPfi , AND PREPARATION THEREOF _ 

The invention relates to implants for subcutaneous or 
intradermal injection into fibrous tissue, for use in 
man or animals in reparatory. or plastic surgery or in 
esthetic dermatology for filling wrinkles, fine lines, 
skin depressions and scars, including the filling of 
skin defects secondary to the taking of a treatment 
liable to result in a lipodystrophy usually 
characterized by facial lipoatrophy. 

A certain number of products have been used to date - 
Each product has advantages and disadvantages. 

• Silicone oils, which are banned as injections, 
were easy to use. However, migration of droplets of 
silicone into the tissues located below the point of 
injection, by simple gravity, has been observed after 
injection. Silicone incorrectly used or used in large 
amount has been the cause of siliconoma, and even of 
delayed allergic reactions. Silicone isl not 
biodegradable . 1 

• Teflon paste is a suspension of polytetraf luoro- 
ethylene microparticles (diameter from 10 to 100 //m) in 
glycerol. This product, in many cases, caused severe 
and' chronic serous infections and had to be removed 
after a few months from the dermal and subdermal 
tissues for the majority of patients. It has also been 
proven that small polytetraf luoroethylene micro- 
particles were found in the liver. 

• Collagen suspensions have been very widely used in 
the last ten years. Collagen has remained the leader in 
these indications for a very long time since it was 
virtually the only product used that benefits from a 
marketing authorization for the treatment of aging of 
the skin. A few cases of allergic reactions have been 
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noted in about 3% of patients. . The resorption of 
collagen occurs on average in the majority of patients 
between 3 and 5 months, which necessitates several 
injections per year in order to have a certain level of 
5 efficacy- Finally, it should be noted that collagen is 
of bovine origin. 

• Biological samples taken from the patient himself. 
The idea was, admittedly, interesting, but the clinical 

10 experience revealed the failure in reimplanting fatty 
cells, which are absorbed and disappear within a few 
weeks. Another system consisted in adding plasma from 
the patient to a collagen gelatin of bovine and porcine 
origins. The results are even more disappointing and 

15 the product is of animal origin. 

• Hyaluronic acid used in the majority of 
pharmaceutical forms or in the majority of medical 
devices is in the form of a sodium hyaluronate gel.. It 

.20 ; is very widely used by virtue of its ease of injection 
and its safety of use, and it offers a good alternative 
on account of its biocompatibility and its absence of 
toxicity. These sodium hyaluronate gels . are moreover 
widely used in eye surgery. However, their rapid 

25 bioresorbability (typically ranging between 4 and 
6 months) may disappoint certain users in the field of 
filling wrinkles or skin depressions, since the 
injections must be repeated at close and regular 
intervals. 

30 

• Bioplastics are polymerized silicone micro- 
particles (diameter 70 to 140 /i) dispersed in poly- 
vinylpyrrolidone . Rejection reactions have been noted. 

3 5 • Polymethyl methacrylate (PMMA) microspheres 2 0 to . 
40 fim in diameter in suspension either in a gelatin 
solution or in a collagen solution or in a hyaluronic 
acid solution. PMMA is not biodegradable, although 
widely used in the field of ophthalmology in the form 
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of an intraocular implant- In the dermato- esthetic 
field, there is not sufficient history to know how this 
implant behaves after five or six years of intradermal 
implantation. Moreover, when the vector is a collagen 
5 solution (of bovine origin) , allergy has been reported 
in 3% of cases. 

• Polylactic acid (PIjA) microparticles of poly- 
morphic form and from 4 0 to 63 /xm in diameter in 

10 suspension in sodium carmellose. The product sold under 
the name Newfill"^ represents advantageous progress 
since it allows efficacy of treatment over a relatively 
long period, limiting the injection sessions. The 
polymer used is an L PLA 100 (crystalline form of 100% 

15 levorotatory PLA) that incurs extremely slow resorption 
kinetics (more than 5 years) • However, the persistence 
of PLA crystals in the tissues may be feared, which 
may, in certain cases, lead in the long term to chronic 
inflammatory reactions during repeated injections. The 

20. use of CMC (cellulose derivative) may, on the one hand, 
be the cause of allergic reactions, and, on the other 
hand, the body does not have an enzymatic 1 system 
capable of degrading cellulose. Furthermore, 
extemporaneous reconstitution, vigorous shaking for 

25 homogenization before use, and poor syringeability of 
the product limit its use and put off many users . j Cases 
of granuloma at two years and also cystic nodules 
requiring exeresis in the majority of cases are 
beginning to be reported. 

30 

The aim of the present invention is to overcome the 
drawbacks of the known products existing on the market, 
and in particular the use of products of animal, origin 
and more particularly bovine origin, the obligation for 
35 regular injection (every few months) , the appearance of 
allergic reactions, and the difficulty of an injection 
that is simple to perform. 

To do this, one of the embodiments of the invention 
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uses a biodegradable thixotropic compound with pseudo- 
plastic properties that may be used in an injectable 
implant according to the invention, which makes it 
possible to stabilize the suspension and to appreciably 
5 facilitate the injection of any material, whether or 
not biodegradable, facilitating the manufacture of said 
implant and the syringeability of said implant through 
fine needles, typically of 2 5 to 3 0 gauge, which are 
preferable for dermatological and/or esthetic use. 

10 

Another of the embodiments of the invention uses a 
resorbable ceramic compound chosen for its harmlessness 
and already widely used in the medical field, more 
particularly in the field of bone tissue implants.. 

15 

The family of patents and/or patent applications 
including patent EP-Bl-0 627 899 is already known, 
which patent describes an . injectable . implant 
composition comprising a biocompatible ceramic matrix 

20 . present in a pharmaceutical ly acceptable fluid support 
chosen from the group consisting of a buffered aqueous 
medium, biocompatible organic polymers that dissipate 
from a site of injection into a tissue, and mixtures 
thereof, in which the ceramic matrix comprises 

25 particles with a size distribution included in the 
range from 50 /xm to 2 50 /xm. The implant of said patent 
is intended to fill fibrous cavities, mainly close to 
bone tissue or hard tissue. Although it is mentioned 
that the implant described can be injected into soft 

30 tissues, with needles with a gauge of greater than 20, 
preferably greater than 22, it is, however (and 
contradictorily), also indicated that this injection, 
which should aid the growth of tissues, should 
preferably be performed with a needle of gauge 2 0 or 

35 less, and close to bone or cartilage for the purpose of 
nasal repair or sphincter repair. Moreover, it is 
clearly specified that the size of the ceramics, from 
50 ptm to 250 /xm and preferably from 100 )Ltm to 200 /xm, 
should allow injection with fine needles. Below a size 
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of 50 ixm, it is indicated that the ceramic particles 
will have the drawback of being subject to excessive 
phagocytosis. Above 200 /xm, it is indicated that the 
particles will be too difficult to inject. In the 
5 implementation example, the implants injected, and 
analyzed, comprise hydroxyapatite (HA) mixed with 
collagen. They all show a start of calcification. 
Another example does not comprise ceramic alone. 
Specifically, it is clearly stated in the preamble of 
10 the patent that collagen acts for filling under the 
surface of the skin, whereas the ceramic particles are 
intended for repairs close to bones and cartilage. 
However, the presence of collagen is not desired, as 
has been explained above. 

15 

The documents from Hubbard William G such as WO-A- 
93/15721 and from Bioform Inc. such as WO-A-Ol/12247 
and EP-A-1 080 698 are also known. They describe bio- 
compatible, and permanent, i.e. honresorbable, materials 

20 comprising a" matrix of ceramic particles, for 
increasing the volume of soft tissue. Said particles 
are substantially spherical and have a controlled size, 
generally of 35 to 150 fim, but it is also possibfLe for 
this size to be less than 35 /xm, preferably from| 10 to 

25 30 /xm. In WO-A-93/15721 and WO-A- 01/12247 , a preferred 
ceramic material is hydroxyapatite or HAP, butj tri- 
calcium phosphate may also be used. The vehicl'je for 
these particles is a resorbable, biocompatible 
lubricant material comprising a polysaccharide. In WO- 

30 A-93/15721, among the possible polysaccharides 
mentioned are sodium carboxymethylcellulose (CMC) and 
glycerol, a combination thereof being particularly 
preferred. In WO-A- 01/12247, among the possible poly- 
saccharides mentioned are hyaluronic acid, but above 

35 all sodium carboxymethylcellulose (CMC) and glycerol, a 
combination thereof being particularly preferred. The 
essential difference between these implants and those 
of the present invention lies in the permanent nature 
of the implants according to this prior art . 
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The injectable implants according to the invention 
overcome the drawbacks of the prior art. They in 
particular make it possible to fill wrinkles, fine 
5 lines, scars and/or skin depressions with a simple and 
effective product that is almost totally bioresorbable . 

The invention relates firstly to a use in an implant 
for subcutaneous or intradermal injection into fibrous 

10 tissue of at least one biodegradable thixotropic 
compound with pseudoplastic properties, preferably at 
least one bioresorbable thixotropic compound with 
pseudoplastic properties, and even more preferably at 
least one thixotropic compound with pseudoplastic 

15 properties based on xanthan gum. 

Such a biodegradable thixotropic compound with pseudo- 
plastic properties that may be ■ used in an injectable 
implant according to the invention makes it possible to 

20 "st'abirize the suspension and to appreciably "facilitate 
the injection of any material, which may or may not be 
biodegradable, facilitating the manufacture of said 
implant and the syringeability of said implant through 
fine needles, typically of gauge 25 to 30, which are 

2 5 preferable for dermatological and/or esthetic use. 

The invention also relates, secondly, to an implant for 
subcutaneous or intradermal injection into fibrous 
tissue, comprising at least one biodegradable thixo- 
30 tropic compound with pseudoplastic properties, 
preferably at least one bioresorbable thixotropic 
compound with pseudoplastic properties, and even more 
preferably at least one thixotropic compound with 
pseudoplastic properties based on xanthan gum. 

35 

The invention relates in particular to one embodiment 
of said implant, which is an implant for subcutaneous 
or intradermal injection into fibrous tissue, 
comprising microparticles of at least one biocompatible 
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ceramic compound in suspension in at least one vector 
fluid, said implant being characterized in that said 
microparticles are biodegradable, preferably 

bioresorbable, and have a size of from 10 to 80 /xm, 
5 preferably from 10 to 50 /xm, more preferably from 10 to 
45 fim and even more preferably from 15 to 40 /xm, said 
ceramic compound comprising at least one component 
chosen from the group formed by tricalcium phosphate 
(PTCP) and biphasic products (BPC) , which comprise HAP 

10 and PTCP in variable proportion, said component 
preferably being PTCP, and in that said vector fluid 
comprises at least one compound based on hyaluronic 
acid and at least one biodegradable thixotropic 
compound with pseudoplastic properties, preferably at 

15 least one bioresorbable thixotropic compound with 
pseudoplastic properties and even more preferably at 
least one thixotropic compound with pseudoplastic 
properties based on xanthan gum. 

20 "According to the' invention, the term "implant" means 
either a composition intended to be implanted or a 
composition that has been implanted into the human or 
animal body. According to this invention, the! term 
"vector fluid" means a compound that conveys the 

25 ceramic compound, and that is in fluid form. The term 
"fluid" also means herein a gel, for example a visco- 
elastic gel. According to the invention, the term|"gel" 
means a three-dimensional physical structure with 
viscosif ying, rheological and thixotropic properties. 

3 0 Such a gel thus comprises the presence of at least one 
thixotropic compound with pseudoplastic properties. 
According to the invention, the term "fibrous tissue" 
means a subcutaneous space of essentially fibrous 
nature, capable of being filled with fibers. According 

35 to the invention, the term "subcutaneous" means hypo- 
dermic, i.e. under the dermis. According to the 
invention, the term "intradermal" means in the 
thickness of the dermis. According to the invention, 
the term "in suspension" means in the form of a powder 
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dispersed in a fluid and insoluble in said fluid. 

According to the invention, the term ^^biodegradation" 
or ^^degradation" means decomposition in a biological 
5 environment of a material resulting from a cellular, 
enzymatic, bacterial or viral activity. The bio- 
degradation corresponds to the loss of the physical 
properties. According to the invention, the term *^bio^ 
resorption" or ''resorption'' means a biodegradation that 
10 results in the complete disappearance of the material, 
the degradation products generally being removed via 
the kidneys or metabolized. 

The implant according to the invention, whether or not 
15 in its preferred embodiment, comprises at least one 
biodegradable thixotropic compound with pseudoplastic 
properties, preferably at least one bioresorbable 
thixotropic compound with pseudoplastic properties and 
even more preferably at least one thixotropic compound 
20 . with pseudoplastic properties based on xanthan gum. For 
example, such a compound is Xanthural 180® from the 
company CPKELCO Inc . 

In the preferred embodiment of the implant according to 
2 5 the invention, the microparticles of ceramic compound 
are generally resorbable (or virtually resorbable) , 
once the implantation has been made into the fibrous 
tissue, within a period of 2 to 36 months, preferably 
from 3 to 24 months and even more preferably from 4 to 
30 is months. It is thus referred to as a resorbable 
ceramic. Needless to say, the vector fluid is chosen 
such that it is itself biodegradable and preferably 
. bioresorbable, and also compatible with the 
resorbability properties of the ceramic compound. In 
35 any case, care will generally be taken, according to 
the invention, to avoid vectors of animal origin such 
as bovine collagen. 

The size of the microparticles is a mean size, measured 
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by screening (typically by a method via suction and 
vibration using a standardized screen according to 
AFNOR) or by laser granulometry . The error percentages 
are approximately and generally about 10% by screening 
and about 2% by laser granulometry. Preferably, the 
microparticles generally have a size of between 10 and 
80 /xm and preferably from 10 to 50 fxm. Even more 
preferably, the microparticles have a size of from 10 
to 45 /xm and preferably from 15 to 40 ptm. 

Any form of microparticles is included in the context 
of the present invention. According to one variant, the 
microparticles may be substantially microspheres. 

15 According to the invention, the term ''microparticles" 
means microparticles that may or may not be coated with 
a biocompatible excipient known to those skilled in the 
art . 

'20 "Thus, ' according to the invent ion, "the resorbable 
ceramic microparticles are a material that is r^either 
organic nor metallic, which has generally underbone a 
curing treatment at temperature and prlessure 
(sintering) . The general structure of the ceramics is 

25 biphasic: vitreous phase (matrix) and crystalline' phase 
(crystallized needles) . Conventional ceramicsj are 
generally terracotta products, porcelains, eartheijiware , 
glasses, etc. The novel ceramics, which are more 
advantageous in the context of the invention, have in 

3 0 common advantageous properties such as high corrosion 
resistance, mechanical qualities for dense ceramics, 
and electrical and ionic properties for industrial use. 
Different families of ceramics exist as a function of 
their composition, including calcium phosphates, which 

35 are bioactive ceramics. 
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The implantation of the injectable implant into the 
body essentially has the aim of generating a tissue of 
new collagen fibers, which is generally termed neo- 
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collagenesis, which is responsible for the filling of 
the fine line or the skin depression. The operation 
followed is to start the mechanism, i.e. the synthesis 
of new collagen fibers, but without the implant 
5 remaining in the body for too long. Specifically, any 
implanted foreign body induces a nonspecific foreign 
body inflammatory reaction, which, in this indication, 
is desired in the medium term. The choice of a ceramic 
compound that has a duration of resorbability as 
10 defined above advantageously makes it possible to 
combine maximum efficacy with minimum risk. 

Specifically, no nonresorbable implant appears to be 
generally desirable. Thus, advantageously according to 
15 the invention, the ceramic compound that constitutes a 
mineral phase degrades or dissolves almost totally 
after subcutaneous or intradermal injection and is then 
almost totally removed from the body by the natural 

processes . 

_ . . . . .. .. . 

In addition, the implant according to the invention 
advantageously combines the ease of use, the 
syringeability of the product, the resorbability over a 
controlled period of the vector and of the ceramic 
25 compound, the absence of allergenicity of the product 
(due to the absence of compounds of animal origin) , 
which makes any preliminary testing unnecessary. 

According to the invention, the ceramic compound 
30 generally has a specific surface area of from 0.5 m^/g 
to 100 m^/g and preferably from 2 m^/g to 27 m^/g. The 
specific surface area is generally measured by the BET 
. method. 

35 The invention also relates to an injectable implant . 
such that the microparticles are present in the vector 
fluid in a weight/volume proportion strictly greater 
than 0% and less than 15%, and preferably from 2% to 
12%, 



According to the invention, the ceramic compound 
generally comprises at least one component chosen from 
the group formed by tricalcium phosphate (PtCP) and 
biphasic products (BPC) comprising hydroxyapatite (HAP) 
and PTCP in variable proportion, said component 
preferably being PTCP, on condition that said micro- 
particles are biodegradable, and preferably bio- 
resorbable. Thus, HAP microparticles are excluded 
according to the invention. 

Hydroxyapatite (HAP), of general formula Caio (PO4) e (OH) 2 / 
is the closest to biological apatite crystals. The Ca/P 
atomic ratio (1.67) is generally less than that of 
bone. Tricalcium phosphate (pTCP) has the formula 
Ca3(P04)2- The Ca/P ratio is generally 1.5. The biphasic 
products (BPC) combine in a variable ratio HAP and 
pTCP. It should be noted that the preparation of these 
products generally involves many variables that 
condition their biological behavior: elemental 
composition, nature of the mineral phases, micro- and 
macroporosity, presence of impurities. 1 

In this particularly preferred embodiment according to 
the invention, the ceramic compound according to the 
invention is bioactive, and thus has chemical exchanges 
with living tissues. According to the invention}, the 
term ''bioactivity" means a property allowing specific 
chemical reactions, at the implant -receptor tissue 
interface. It depends directly on the chemical and 
physicochemical properties of the material, and is 
opposite to bioinertia (property of biocompatible but 
inert materials) . After implantation by injection, the 
compound is generally the site of an extracellular 
dissolution and a degradation of cellular origin, 
depending on the chemical structure (pTCP, BCP) , the 
physical structure (pores of the material) and the 
environment of the material. The biological fluids, 
including the vector fluid, occupying the micropores of 
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the ceramic compound become enriched in calcium. The 
degradation, which is preferably a resorption of the 
implant according to the invention, should generally 
not be too fast to allow a nonspecific foreign body 
5 inflammatory reaction responsible for the synthesis of 
new collagen fibers. HAP is sparingly soluble and its 
rate of degradation is generally very low in vivo, but 
varies as a function of the pH. pTCP is much more 
soluble and generally has a high in vivo degradation. 

10 The biphasic products have properties that vary as a 
function of the ratio between HAP and PTCP. The result 
of the implantation thus depends usually on the 
colonization and resorption kinetics, which are 
generally conditioned by the chemical and 

15 physicochemical characteristics of the injectable 
implant according to the invention; advantageously, 
these criteria are controlled by means of the nature of 
the implant according to the invention. 

. 20 . For example, thie ceramic micrbparticles are Biosorb® 
particles from the company, sold as PTCP particles by 
the company SBM. 

The vector fluid generally has limited resorbability, 
25 typically from about one to about four months. 

Preferably, the vector fluid of the implant is a. bio- 
compatible gel and preferably a bioresorbable gel. 

3 0 In one preferred embodiment of the invention, the 
vector fluid is such that the hyaluronic acid-based 
compound predominantly comprises hyaluronic acid. 
According to the invention, the term "^"-based" means 
that at least the majority of said compound is 

35 hyaluronic acid, crosslinked or noncrossl inked, or a 
salt thereof or a polysaccharide derivative thereof. 

In one preferred embodiment of the invention, said 
hyaluronic acid-based compound comprises hyaluronic 
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acid with a molecular mass of greater than one million 
daltons and preferably from one million to five million 
daltons. 

5 The vector fluid may also additionally comprise at 
least one component chosen from the group formed by 
cellulose derivatives such as CMC (carboxymethyl- 
cellulose) , HPMC (hydroxypropylmethylcellulose) , or HPC 
(hydroxypropyl cellulose) and glycosaminoglycans other 
10 than hyaluronic acid. 

The implant according to the invention is in the form 
of microparticles, optionally in the form of 
microspheres, in suspension in a vector fluid conveying 
15 said microparticles. These microparticles should have a 
diameter of greater than 10 ;xm, in order to avoid rapid 
pr immediate phagocytosis by macrophages. They should 
have a diameter of less than 45 fim, so as to be able to 
be injected with a very fine needle (typically from 

2 0 "gauge 25 to gauge 30) . Advantageously and according to 

the invention, the vector fluid is chosen so as to have 
an intrinsic viscosity that is sufficient Ito be 
injected through a needle of gauge 25 to 30, for 
example from 1500 to 4000 m^/kg at 2S^C, and solas to 
25 keep the mineral phase homogeneous, said phase • being 
the ceramic compound in suspension in the fluid phase, 
which is the vector fluid. j 

The ceramic compound according to the invention may be 

3 0 prepared according to any process known to those 

skilled in the art. Two types of process may be 
distinguished, depending on whether the ceramic 
compound is of synthetic or natural (biological) 
origin. The prepa:ration of the first type of process, 
35 for the ceramic compound of synthetic origin, is as 
described below. The base products are prepared by 
chemical synthesis and are in powder form. The forming 
for use in subcutaneous or intradermal injection 
(porosity and form) requires various operations after 
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calcination, at a temperature generally below 900 
Thus, the powder may be compacted under pressure and 
then heated, to a temperature generally from 1100 to 
1500°C, which at least partially produces sintering of 
the constituents of the powder. Fusion of said 
constituents then takes place, followed by aggregation 
of the microcrystals that are formed on cooling and 
remain welded. The interstices between these micro- 
particles determine a microporosity, i.e. a micro- 
particle size at least partially of a size generally 
less than 5 fxm. The microporosity depends on both the 
pressure and the temperature. The addition to the 
powder of, for example, naphthalene beads may 
advantageously create a macroporosity , i.e. a micro- 
particle size at least partially greater generally than 
100 /zm. The diameter of the macropores is determined by 
the diameter of said beads, which sublime at high 
temperature . . 

"As: "regards the"^~preparati"On" of '"the" second type of 
process, for the ceramic compound of natural origin, it 
is generally as described above for the first type of 
preparation, i.e. according to an identical heat 
treatment, but starting with biological structures that 
are usually preexisting porous phosphocalcic structures 
(coral or bone) . Said heat treatment destroys the 
organic components and causes ceramization of the 
phosphocalcic framework. 

The physicochemical characterization of the ceramic 
compound according to the invention is generally as 
known to those skilled in the art. It may be performed 
by elemental analysis, for example by assaying (of the 
calcium (Ca) , the phosphorus (P) and the trace 
element (s)), by investigation of the heavy element (s) 
possibly present (pollution) and/or by determination of 
the Ca/P ratio. It may also be performed, in addition 
or otherwise to elemental analysis, by X-ray 
diffraction, for example by determination of the 
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mineral phases (HAP, pTCP) , by determination of the 
crystallinity (size or shape of the crystals) and/or by 
investigation of crystal defects. It may also be 
performed, in addition or otherwise to elemental 
5 analysis and/or X-ray diffraction, by infrared 
spectrometry, for example. by determination of 
functional groups (carbonates, presence of water, 
organic components, ionic substitutions, etc.), by 
structure determination (determination of the surface 
10 states or of the micro- and macroporosity) . 

The invention also relates to a process for preparing 
an injectable implant according to the invention, 
comprising the following steps: 

15 

a biocompatible ceramic compound in the form of 
microparticles as defined above is prepared in a 
preliminary step, 

20 - in another ~ step," independently of the above 
preliminary step, a solution of a vector fluid 
comprising at least one hyaluronic acid-based compound 
and at least one biodegradable thixotropic compound 
with pseudoplastic properties is prepared, 

25 ' 

the ceramic compound from the preliminary stiep is 
then introduced into the vector fluid from the jother 
step, in a final step, so as to obtain an essentially 
homogeneous suspension, typically by using a 

30 homogenization means of mixer type. 

According to the invention, the term solution of a 
vector fluid" means a mixture of a vector fluid 
optionally in a solvent, preferably an aqueous solvent. 



35 



The injectable implant according to the invention may 
be in the form of a ready-to-use prefilled syringe, a 
ready-to-use prefilled bottle, or a lyophilizate to be 
reconstituted extemporaneously. 
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The invention also relates to a kit for the 
extemporaneous use of an implant according to the 
invention, such that it comprises at least one bio- 
5 compatible ceramic compound and at least one vector 
fluid. 

The kit according to the invention generally comprises 
the ceramic compound in a first part and the vector in 
10 a second part, and thus allows the reconstitution of 
the injectable implant according to the invention 
during its use. 

The invention relates to the use of an injectable 
15 implant according to the invention for filling wrinkles 
and/or fine lines and/or skin depressions and/or scars, 
comprising the subcutaneous injection of such an 
implant. This applies to either . the human body or the 
animal body. Such a use thus mainly lies in the field 
20 . of ~ reparatory"o'i-""p~l"asti"c surgery," or in the field of 
esthetic dermatology. 

Examples 

25 The various compounds given as examples included in the 
formulation of our products are the following: 

pTCP 

Sodium hyaluronate 
3 0 Xanthan 

They have been chosen, for their resorbable nature and 
. their thickening and stabilizing properties in 
suspensions. 

35 

Examples of formulations: 
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Ptcp 



iKanthan 



10% (w/v) Ptcp 



Sodium hyaluronate 2% 



0.5% 



Sodium hyaluronate 
Xanthan 



7% (W/V) 

2.2% 

0.5% 



pTCP 

Sodium hyaluronate 
Xanthan 



10% (W/V) pTCP 



2.2% 
0.6% 



Sodium hyaluronate 
Xanthan 



7% (W/V) 

2.2% 

0.6% 



PTCP 

Sodium hyaluronate 
Xanthan 



10% (W/V) pTCP 



1.8% 
1% 



Sodium hyaluronate 
Xanthan 



•7% (W/V) 
1.8% 
1% 



PTCP 



Xanthan 



10% (W/V) Ptcp 



Sodium hyaluronate 1.6% 



0.8% 



Sodium hyaluronate 
Xanthan 



7% (W/V) 

1.6% 

0.8% 



The ceramic microparticles that have been used in these 
examples are Biosorb® particles from the company, sold 
as Ptcp particles by the company SBM. 

5 

They are fully tolerated and thus biocompatible. 

The cytotoxicity, sensitization, irritation| and 
implantation studies in animals according to ISO 

10 standard 10993 demonstrate excellent tolerance d^f the 
. formulations given as examples according toj the 
invention. A study of acute toxicity by intraperitoneal 
injection demonstrated that the lethal dose in mice is 
greater than 10 mL/kg; the test product (PTCP in 

15 suspension in a gel of hyaluronic acid and xanthan) 
shows no toxicity and satisfies the test in accordance 
with ISO standard 10993. 



Unlike bioinert ceramics (alumina, zirconia) :, PTCP is a 
20 bioactive ceramic, - and thus undergoes chemical 
exchanges with living tissues. 



Unlike hydroxyapatite (HAP) , PTCP is much more soluble 
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and shows high in vivo degradation. 

The resorption of the implant according to the 
invention should not be too fast to allow colonization 
5 of the microparticles by macrophages- A nonspecific 
foreign body inflammatory reaction then begins, which 
results in encapsulation with fibrous tissue. 

The clinical result thus depends on the colonization 
10 and resorption kinetics, which are conditioned by the 
chemical and physicochemical characteristics of the 
implant; these criteria should generally be perfectly 
controlled. 

15 PTCP had not yet been evaluated in the filling of 
wrinkles (intradermal injection) . However, many 
applications in soft tissues (periodonty, guided tissue 
regeneration) and in bone tissues have demonstrated the 
satisfactory tolerance of pTCP, both in animals and in 
,20 man. Formulations- for topical" application have been 
tested in rats. This did not demonstrate any irritation 
or sensitization phenomenon. 

After implantation, the material is the site of extra- 
25 cellular dissolution and degradation of cellular 
origin. 

An implantation study in rats was conducted for 
3 months to evaluate the effects of the formulations 

3 0 according to the invention in intradermal injection. 
These formulations showed the total harmlessness of the 
product during and after the injection (no pain and no 
irritation) . A histological study demonstrated after 
subcutaneous implantation, after an interval of 

35 3 months, no macroscopic lesion, irrespective of the 
PTCP concentrations used. 

Nonspecific foreign body inflammatory reactions are 
observed in accordance with the literature data. 



Furthermore, these reactions, localized solely to 
contact with the material, demonstrate the total 
tolerance of the test product. No abscessing or tissue 
necrosis was observed around these implants. 

• At one month, a vascularized connective tissue 
capsule surrounding the implant is observed. This 
capsule consists mainly of connective cells, macro- 
phages, lymphocytes, foreign-body giant cells and 
mastocytes. 

• At 3 months, a marked decrease in the cell density 
of the connective capsule and also in its thickness are 
noted, reflecting a decrease in the intensity of the 
inflammatory reaction gradually as the implant degrades 
(about 50% at 3 months, which proves that the product 
will have totally disappeared between 8 and 16 months 
according to the known degradation models) . Only the 
number of . mastocytes remains unchanged. On the other 
hand," an -increase in the-~deposition of collagen fibers 
is noted. 

De ve 1 opmen t rati ona 1 e 

The various formulations were evaluated witli and 
without xanthan and were then subjected to autoclaving 
cycles (121<^C, 20 minutes) in order to evaluatp the 
effect of xanthan on the suspension stabilization. Some 
of these preparations were formulated using water for 
injectable preparations, others using 0.9% sodium 
chloride solution in order to measure the effect of a 
saline solution on the viscosity of the gels prepared 
after a steam sterilization cycle. These studies 
revealed the very good suspension power of xanthan and 
also better heat resistance in the presence of a 0.9% 
concentrated saline solution. The current stability or 
prestability data documents confirm a stability of 
autoclaved suspensions prepared with 0.5% and 0.6% 
xanthan in a 2% hyaluronic acid gel. 
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Xanthan opposes the sedimentation of the dispersions on 
account of its very high flow threshold (or shear 
stress) . This characteristic, and the induced 
5 viscosity, are very much higher than those for plant 
gums (guar gum or locust bean gum) , grafted celluloses 
or alginates. 

The fundamental property of xanthan is its action on 
10 controlling the rheology of aqueous systems and its 
stabilizing effect on aqueous multiphase systems, 
whether it is a matter of stabilizing a liquid 
(emulsions) , a solid (suspensions) or a gas (foams) . 

15 The rheological behavior of xanthan moreover has the 
characteristic of high pseudoplasticity, i.e. 
reversible viscous behavior with respect to shear, 
which is higher than that of polysaccharides such as 
hyaluronic acid mentioned above. 

20 . ~ " ■ — ■ ■ ■ ; ■ — . . 

It shows resistance to hydrolysis by enzymes, including 
galactomannanases , amylases , cellulases , pect inases , 
proteases, etc. 

25 All these characteristics make xanthan an adjuvant of 
choice for the injectable formulations for esthetic and 
dermatological purposes . 

We are claiming the use of xanthan for injectable 
3 0 preparations for esthetic and dermatological purposes 
and more generally as a formulation agent in injectable 
preparations in the field of human and animal medicine. 



